CHRONIC glomerular nephritis is predominantly a disease of young people, yet it is rarely associated with pregnancy. When it does occur the complication is a grave one for mother and child.
The literature on chronic nephritis and pregnancy is extensive but is usually confusing, as chronic hyperpiesis is often induded under the term chronic nephritis. From our observations over a period of fourteen years at University College Hospital we are convinced that the course and prognosis is entirely different in these two conditions. Wellen, (1940) in a recent paper on pregnancy toxxemias, classified his cases of hyperpiesis and ,chronic glomerular nephritis separately. Only four of his patients had chronic glomerular nephritis, an incidence of 1: 2,000 deliveries. In the last fourteen years we have observed 17 patients with chronic glomerular nephritis in 21 pregnancies, an incidence of 1: 1,100 deliveries. Of the 17 patients, 9 were primipara and 8 multipara. Of the multipara, 5 were paia 1, 2 were para 2, 1 was para 3. Of the babies who survived 5 were firstborn children.
The pathological picture of chronic glomerular nephritis varies with the time that has elapsed between the onset of the disease and the death of the patient. DIAGNosIs A clinical diagnosis of chronic nephritis complicating pregnancy presents many difficulties. It is necessary sometimes to keep the patient under observation over a long-period of tume before we can be certain of the diagnosis. One of our patients passed through two pregnancies and was followed up for six years before we obtained conclusive evidence that out original diagnosis was correct. It is hardly ever possible to make an immediate diagnosis if the patient is seen for the first time after the 20th week of pregnancy. When we see the patient for the first time before she is 20 weeks pregnant the diagnosis is made fiom the history of pre-existing nephritis, the clinical examination of the patient and the results of various tests of renal function.
History of pre-existing nephritis.-In the present series this was obtained from 11 of the 17 patients. The history they gave is reliable since several had been under observation in the medical wards at University College Hospital, and we obtained the hospital records of the remaining patients who had been treated elsewhere. Six patients gave no history of pre-existing nephritis; two had. had scarlet fever and one had had frequent sore throats.
Clinical findings.-The age of the patient is of interest. Eleven (65%) of the 17 patients were below the age of 25. Chronic glomerular nephritis is a disease of all ages but predominantly of the earlier periods of life. That it is so rarely associated with pregnancy is therefore striking. It is of interest to note that 71 (49%) of our 144 patients with pre-eclamptic toxemia were below the age of 25, while only seven (11 ) of our 65 patients who had hyperpiesia complicating pregnancy were below the age of 25.
Albunzinuria was found at the first visit of all the patients; frequently the amount was only a trace. At some time during the pregnancy microscopic examination of the urine showed epithelial cells, red blood-cells and hyaline and granular casts. CEdema is rarely present in early pregnancy and was only met with twice in our series before the 20th week.
Heart.-Enlargement of the heart was found in only one of these 17 patients. This patient had advanced chronic nephritis.
Blood-pressure.-The blood-pressure ranged between 114/72 and 190/130 mm. Hg. A comparatively low blood-pressure is one of the features that help us to diagnose chronic neihritis from hypertensive toxaemia.
Fundus oculi.-Only two of our patients had albuminuric retinitis and both these had advanced chronic nephritis. The absence, therefore, of retinal changes does not exclude mild of fairly severe degree of chronic nephritis.
Renal function tests.-Chemical tests of renal function are in general only of diagnostic value in patients with an advanced degree of chronic nephritis. Our investigations have shown, however, that chronic nephritis should be suspected when the blood urea is over 40 mgm. per 100c.c., when the urea clearance is below 60% of the normal and when the urea concentration test is under 2 grm. %. It must be emphasized that normal renal function as revealed by chemical tests is compatible with the presence of chronic nephritis of the milder degrees.
Thus on clinical examination of a patient with chronic nephritis in early pregnancy the only abnormal finding may be a persistent trace of albuminuria.
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(1) Chronic nephritis requires to be differentiaied from other renal conditionts where albumin is present in the urinte such as pyelitis, calculus and tuberculosis. This is done by microscopic examination of the urine, culture, guinea-pig inoculation and X-ray examination.
(2) An.wmia, especially the macrocytic type, may cause albuminuria but it can be excluded by a blood-count. (3) Ftnctional albuminuria does not present a serious difficulty.
Albuminuria in this condition, if it exists, disappears when the patient is put to bed and red cells and granular casts are consistently absent. (4) Lordotic albuminuria is not present before the 20th week as before that time there is no lordosis. (5) Hyperpiesia can be differentiated before the 20th week of pregnancy. The blood-pressure is usually higher than in chronic nephritis. There is no albumirruria and kidney function tests are normal. After the 20th week the same remarks apply unless so much exacerbatioa of blood-pressure has occurred as to cause cedema and albuminuria. In such a case diagnosis cannot be made until the patient is followed up after delivery, sometimes for a period of six to twelve months or even longer. (6) Pre-eclamptic toxxmia. In this case. the blood-pressure is not raised and there is no albuminuria before the 20th week, except in very rare cases, e.g. vesicular mole. If the patient is seen after the 20th week a diagnosis cannot be made until after delivery. COURSE AND PROGNOSIS These patients Qften undergo an exacerbation of symptoms during pregnancy. 47% of our patients did so. Albuminuria then increases, cedema appears if it has not been already present or increases if it has and the blood-pressure usually rises. The blood urea is apt to increase and in severe cases albuminuric retinitis may appear. Intrauterine death of the foetus may occur or miscarriage or premature labour on account of placental damage.
It is usually stated that exacerbation of the nephritic condition tends to occur earlier in each successive pregnancy. While this is probably so we are unable to confirm or refute this from our own experience.
It is interesting to observe that nine (53%) of our 17 patients went through their pregnancies without any sign of deterioration. One of these was a patient in whom decapsulation of both kidneys had been done in University College Hospital six years before for acute nephritis. At the beginning of her first pregnancy there was albuminuria with normal blood-pressure and no other physical signs. This patient has carried two children to term (the last baby weighed 7%2 lb.)r and in neither pregnancy was there any increase in the albuminuria or other evidence of deterioration.
Prognosis for the foetus.-There is a serious liability to intra-uterine death when exacerbation of the nephritis takes place. The immediate cause of intra-uterine death is placental infarction. It is probable that if more than half the placenta is infarcted the fnetus will die in utero. Where the foetus survives to term it must be expected that it would be smaller than normal. This is of great importance when the question of terminating pregnancy by Caesarean section or otherwise is concerned, because at the end of the 36th week, when in a normal pregnancy the child usually weighs 6 lb. or over, it may in chronic nephritis weigh 4 lb. or less. Its vitality is also low and its resistance to infection poor. In the 21 pregnancies observed 13 babies (62%) were born alive and survived.
Remote prognosis for the mother.-This is usually regarded as extremely unfavourable.
Stander, in his ten-year follow-up of chronic nephritic patients found that 42-5% were dead at the end of this time. Our experience is almost equally unfavourable. Six of the 17 patients are dead (33%). The patients were followed up for a period varying from six months to twelve years. In addition to the six patients who have died two other patients have reached the closing stages in the drama. They have passed from the stage of persistent albuminuria to uraemia, extreme hyperpiesis and albuminuric retinitis-one six years and one two years after her pregnancy. Over half the patients did not seem to be any the worse for their pregnancies.
It must,-however, be noted that chronic nephritis is a progressive condition and we are not prepared to state that the deterioration seen in 47% of our cases was caused by the pregnancy, although we have no reason to say that it is not.
Post-mortem examinations were made on three of the six patients who died and sections of these kidneys have been available for study. All showed chronic glomerular nephritis. We are indebted to Professor Barnard of St. Thomas's Hospital for the following description of the kidney section illustrated.
Section of Obstetrics and Gynatcology 739 E. G., aged 29, Para o. No history of previous illnesses. Present p)regnancy-cedema of vulva and legs at igth week of pregnancy. She was under treatment by own doctor until 32nd week of pregnancy when she was.admitted to hospital. There was marked cedema of legs, vulva, abdorminal wall, hands and face. Urine-albumin 5 %. Hyaline and granular casts, red blood-cells. Slight cedema in right fundus oculi. Blood-pressure 132/92 mm. Hg. Blood urea 42 mgm.%. Urea clearance i8% of normal. Urea concentration test i-$ grm.%. She was delivered at 35th week of a 3lb. female infant, who survived. This patient was kept under observation until her death five and a half years later. She had albuminuria which gradually increased in amount, her blood-pressure rose to 176/IIO mm. Hg. She developed a marked secondary anawmia, colitis and finally uraemia. Report on7 kidnzey section stainied hwmatoxylin and eosin .and van Giesoi. -257 /37. Trhere is'a severe chronic inflammatory infiltration by lymphocytes, plasma cells and an occasional neutrophil leucocyte. T4is infiltration'is concentrated in the labyrinths (i.e. the region of the glomeruli and convoluted tubules). Throughout the kidney there is a diffuse fibrosis which is most conspicuous between the labyrinths. The chronic inflammatory infiltration extends into that part of the'medulla nearest to the cortex. The tubules in the labyrinths are for the most part atrophied but occasional groups 1)0th in the labyrinths and between them are hypertrophied and dilated.
In the medulla some tubules contain structureless material stained pink with eosin, some pus and pink material.
The appearance suggests a chronic toxic nephritis in which the maximum damage has been borne by the glomeruli (see illustration). TREATMENT If it is true that pregnancy is always liable to cause an exacerbation of the disease and shorten the patient's life it is obvious that the best course to adopt is to terminate the pregnancy as soon as the condition is diagnosed-which is generally before the foetus is viable. It is nearly always advisable to carry out sterilization at the same time or shortly afterwards. The method to be adopted depends on the stage of the pregnancy:
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Caesarean section if at the 36th week or after. While this is the standard treatment there are exceptions. One not infrequently meets with a patient who badlv wants a child and prefers to continue the pregnancy, and if the nephritis is mild in degree her wish may be acceded to. If, however, the nephritis is of severe degree as shown by high blood urea-over 40 mgm. per 100 c.c. albuminuric retinitis, much albumin and odema-the prognosis is so bad for mother and child that the pregnancy should not be allowed to continue. We have already seen that in the mild cases a patient may go through her pregnancy without any serious disturbance and produce a living child without being apparently the worse. What can be done for those patients in whom, after due consideration, the pregnancv is allowed to continue ? It is advisable that the patient should be kept under observation, preferably in an institution. She need not stay in bed constantly unless there is a tendency for the blood-pressure to rise or the albuminuria to increase. This usually means that she must be kept in bed from the 25th week onwards when exacerbation generally occurs if it does so at all. Diet, chiefly vegetarian with no butcher meat, should contain a liberal supply of fresh green-stuffs, milk and other dairy produce. We give all these patients vitamin B either in the form of marmite or bemax and vitamin D in the form of halibut liver oil. A haemoglobin estimation is done at the beginning of pregnancy and at intervals thereafter and if necessary iron is given. We have had good results with three fersolate tablets daily, but in our experience the anmemia associated with chronic nephritis does not respond well to iron and we have had sometimes to use blood transfusions in addition.
Occasionally the patient refuses to stay in hospital and she should then be wvarned about avoiding fatigue and of the dangers of exposure to cold and wet, which seem to precipitate an exacerbation.
The longer the pregnancy continues the greater is the liability to fctal death and therefore it is advisable to consider termination of pregnancy at the end of the 36th week. It must always be remembered that the foetus may be considerably smaller than it should be for the period of pregnancy and that one should make as certain as possible that the child is at least 4 lb. in weight before the pregnancy is terminated. In many cases on account of placental infarction the child has not reached 4 lb. at the end of the 36th week and termination must, if possible, be postponed until it has. In estimating the weight of the foetus several points must be taken into consideration:
(1) Height of the fundus; (2) abdominal girth; (3) size, hardness and maturity of the foetal head by abdominal and vaginal palpation. Considerable assistance may be obtained from cephalometry in which the biparietal or occipito-frontal diameters are measured and the weight of the foetus estimated therefrom.
The margin of error in deducing weight from head measurements is a verv wide one and while cephalometry is of value, and should always be used, it is of limited helpfulness and must be regarded as complementary to the clinical examination.
Method of terminating pregniancy if child is viable.-We believe that in every case Czesarean section by the classical method should be carried out because of the danger to the child of cerebral haemorrhage. Whether the patient is sterilized at the same time must depend on circumstances which vary in each case. It must be emphasized that Caesarean section is being done for the sake of the child and not in order to allow sterilization to be carried out.
Conclusionzs
(1) Chronic glomerular nephritis is a rare complication of pregnancy. The incidence during the last fourteen years at University College Hospital was 1 1,100 deliveries.
(2) The diagnosis of chronic nephritis in pregnancy is difficult. The differential diagnosis from pre-eclamptic toxaemia and hyperpiesis when the patient is seen after the 20th week of pregnancy often cannot be made until six to twelve months or longer after delivery.
(3) Outlook for the fcrtus: In our series 13 infants survived from 21 pregnanlcies (62%).
(4) The remote prognosis for the mother is bad. The mortality in our series is six out of 17 patients (33 %). In addition two patients are much worse since their pregnancies. In all therefore eight (47%) have either died or become worse after delivery.
(5) Termination of the pregnancy as soon as the condition is diagnosed is usuallv the best treatment from the point of view of the mother's expectation of life. REFERENCE WELLEN, I. (I940), Am. 1. Obst. &-Gynec., 39, i6.
